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Figure S1. a.) Female Ephippiger diurnus carrying the spermatophore (photo by S. Dourlot). 
Note the large spermatophylax (am = ampulla; spx = spermatophylax); b.) Female 
Dichopetala castanea carrying a spermatophore (am = ampulla). Note the lack of a 





Figure S2. Frequency distribution of the proportional contribution of the spermatophylax to 






Figure S3. Examples of copulating pairs of tettigoniid species in which copulation is 
prolonged following spermatophore transfer. See Table S2 for the accompanying text. The 
male is upside-down on the left (ce = the male’s cercus; am = ampulla of the spermatophore).  
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a. Anonconotus baracunensis (Tettigoniinae) (modified from a photo by C. Roesti). Note that 
the cerci (Fig 4m) grip the sides of the female’s abdomen. The insert shows melanised 
scarring (sc) on the sides of the female’s abdomen cause by the apical teeth of the male’s 
cerci; b. Uromenus rugosicollis (Bradyporinae) (photo by. G. Carron). The insert shows 
melanised scarring  (sc) on the ventral surface of the female’s abdomen  from puncture 
wounds caused by the sharp teeth of the male’s cerci (Fig 4y); c. Pterophylla beltrani 
(Pseudophyllinae) (photo by L. Barrientos-Lozano) (the cerci of this species are shown in Fig 
4g); d. Dichopetala pollicifera (Phaneropterinae) (photo by L. Barrientos-Lozano). The cerci 
(Fig 4e) grip the sides of the female’s abdomen, causing it to indent; e. Meconema 
meridionale (Meconematinae) (modified from a photo by B. Baur). Note that the male’s cerci 
(which have been darkened digitally to make them visible, see also Fig 4t) enclose the end of 






Figure S4. Reconstructed evolutionary transitions between cercal states (Unmodified, U, 
versus modified, M) and female resistance (no resistance, NR, versus resistance, R) using the 
program MultiState. Transition rate parameters represent the relative probability of a given 
evolutionary transition along a branch of the phylogeny (Pagel and Meade 2006). Arrow 
weights are scaled according to transition rates. Dashed arrows indicate transition rates that 
were not different from zero, i.e. which did not reduce the model’s explanatory power when 





Table S1.  Raw data used in the analyses. (Note this table is in a separate file). 
Table S2. The form and use of the male’s cerci in tettigoniid males in which copulation 
following spermatophore transfer is brief in comparison with species in which copulation 
following spermatophore transfer is prolonged. “Code” is the classification of the functional 
morphology of the cerci used in the analysis (see also Table 1). For the purposes of this table, 
species with “prolonged copulation following spermatophore transfer” include those in which 
the mean duration of copulation following spermatophore transfer (see Table S1) is greater 
than 15 min and/or those in which ejaculate transfer is likely to occur largely during 
copulation (because the female typically eats the ejaculate-containing ampulla within 5 min. 
following the end of copulation). (Note this table is in a separate file). 
 
References (to accompany Tables S1 & S2). 
Bailey, W.J. and T. Lebel. 1998. The mating biology of Phasmodes ranatriformis 
(Orthoptera: Tettiogoniidae: Phasmodinae), a mute genus of bushcricket from 
Western Australia. J. R. Soc. West. Aust. 81: 149-155. 
Barrientos-Lozano, L. 1998a. Mate choice and hybridization experiments between allopatric 
populations of Pterophylla beltrani Bolivar and Bolivar and P.robertsi Hebard 
(Orthoptera:Tettigoniidae: Pseudophyllinae). J. Orthopt. Res.7: 41-49. 
Barrientos-Lozano, L. 1998b. Morphometric studies between allopatric populations of 
Pterophylla belrani Bolivar and P. robertsi Hebard (Orthoptera: Tettigoniidae). J. 
Orthopt. Res.7: 51-59. 
Barrientos-Lozano, L. 2000. Mating behaviour of Pterophylla robersti Hebard. Southwest. 
Entomol. 25: 69-75. 
Bateman, P.W. 1998. Does size matter? The function of the large spermatophore of 
Steropleurus stali Bolivar (Orthoptera: Tettigoniidae: Ephippigerinae). J. Orthopt. 
Res. 7: 209-212. 
7 
 
Belwood, J. J. 1988. The influence of bat predation on calling behaviour in neotropical forest 
katydids (Insecta: Orthoptera: Tettigoniidae). Ph.D. thesis, University of Florida, 
Gainesville, U.S.A. 
Carron, G., E. Sardet and E. Wermeille. 2002. Revision of the genus Anonconotus Camerano 
1878 (Orthoptera: Tettigoniidae) with description of A. pusillus n. sp. and A. 
baracunensis occidentalis n. ssp. Rev.  Suisse Zool. 109: 879-918. 
Chobanov, D. P. and K-G. Heller. 2010. Revision of the Poecilimon ornatus group 
(Orthoptera: Phaneropteridae) with particular reference to the taxa in Bulgaria and 
Macedonia. Eur. J. Entomol. 107: 647-672. 
Coray, A. and P. Thorens. 2001. Orthotères de Suisse: clé de détermination. Centre Suisse de 
cartographie de la faune, Neuchâtel. 
Duijm, M., L. Oudman and B. G. Veldstra. 1983. Copulation in Ephippiger (Orthoptera, 
Tettigonioidea). Tijdschr. Entomol. 126: 91-96. 
Eades, D. C., D. Otte, M. M. Cigliano and H. Braun (2013) Orthoptera Species File Online. 
Version 2.0/4.1. Http://Orthoptera.SpeciesFile.org 
Gwynne, D.T. and W. J. Bailey. 1988. Mating system, mate choice and ultrasonic calling in a 
zaprochiline katydid (Orthoptera: Tettigoniidae). Behaviour 105: 202-223. 
Hartely, J. C. and A. C. Warne. 1984. Taxonomy of the Ephippiger ephippiger complex 
(ephippiger, cruciger and cunii) with special reference to the mechanics of copulation 
(Orthoptera: Tettigoniidae). Eos 60: 43 – 54. 
Harz, K. 1969. Die Orthopteren Europas/The Orthoptera of Europe I. Dr. W. Junk, 
Gravenhage. 
Hebard, M. 1939. Studies in Orthoptera which occur in North America north of the Mexican 
boundary, Parts X and XI. Trans. Am. Ent. Soc. 65: 161-191. 
Heller, K.-G., S. Faltin,  P. Fleischmann and O. von Helversen. 1998. The chemical 
composition of the spermatophore in some species of phaneropteroid bushcrickets 
(Orthoptera: Phaneropteridae). J. Ins. Physiol. 44: 1001-1008 
8 
 
Helversen, D. von and O. von Helversen. 1991. Pre-mating sperm removal in the bushcricket 
Metaplastes ornatus Ramme 1931 (Orthoptera, Tettigonoidea, Phaneropteridae). 
Behav. Ecol. Sociobiol. 28: 391-396. 
Lehmann, A.W. and K.-G. Heller. 1998. Evolution of genitalia in bushcrickets of the 
Poecilimon propinquus-group and their role in reproductive isolation. Zoology 101 
Supplement 1: 29. [abstract] 
Lehmann, G.U.C. and A. W. Lehmann. 2000. Spermatophore characteristics in bushcrickets 
vary with parasitism and remating interval. Behav. Ecol. Sociobiol. 47: 393-399. 
Lehmann, G.U.C. and A. W. Lehmann. 2008. Bushcricket song as a clue for spermatophore 
size? Behav. Ecol. Sociobiol. 62: 569-578. 
Nadig, A. 1994. Revision der gattung Uromenus Bolivar, 1878 (Orthoptera: Ephippigeridae). 
Rev. Suisse Zool. 101: 919-1016. 
Rehn, J.A.G. and M. Hebard. 1914. A study of the species of the genus Dichopetala. Proc. 
Acad. Nat. Sci. Pilad. 66: 64-160. 
Reinhold, K. and D. von Helversen. 1997. Sperm number, spermatophore weight and 
remating in the bushcricket Poecilimon veluchianus. Ethology 103: 12-18. 
Rentz, D.C.F. 1963. Biological observations on the genus Decticita (Orthoptera: 
Tettigoniidae). Wasmann J. Biol. 21: 91-94. 
Rentz, D. C. F. 1972. The lock and key as an isolating mechanism in katydids. Am. Sci. 60: 
750-755. 
Rentz, D.C.F. 1993. A monograph of the Tettigoniidae of Australia: Volume 2: The 
Austrosaginae, Phasmodinae and Zaprochilinae. CSIRO, Melbourne. 
Shaw, K. C. and P. Galliart. 1987. Acoustic and mating behaviour of a Mexican katydid, 
Pterophylla beltrani (Orthoptera: Tettigoniidae). Fla. Entomol. 70: 354-368. 
Simmons, L.W. 1990. Nuptial feeding in tettigoniids: male costs and rates of fecundity 
increase. Behav. Ecol. Sociobiol. 27: 43-47. 
Simmons, L. W. and W. J. Bailey. 1990. Resource influenced sex roles of zaprochiline 
tettigoniids (Orthoptera: Tettigoniidae). Evolution 44: 1853-1868. 
9 
 
Simmons, L.W. and C. Kvarnemo. 1997. Ejaculate expenditure by male bushcrickets 
decreases with sperm competition intensity. Proc. R. Soc. Lond. B 264: 1203-1208. 
Vahed, K. 1996. Prolonged copulation in oak bushcrickets (Tettigoniidae: Meconematinae: 
Meconema thalassinum and M. meridionale). J Orthopt. Res. 5: 199-204. 
Vahed, K. 1997. Copulation and spermatophores in the Ephippigerinae (Orthoptera: 
Tettigoniidae): Prolonged copulation is associated with a smaller nuptial gift in 
Uromenus rugosicollis Serville. J Orthopt. Res. 6:83-89. 
Vahed, K. 2002. Coercive copulation in the Alpine bushcricket Anonconotus alpinus Yersin 
(Tettigoniidae: Tettigoniinae: Platycleidini). Ethology 108: 1065–1075. 
Vahed, K. 2006. Larger ejaculate volumes are associated with a lower degree of polyandry 
across bushcricket taxa. Proc. R. Soc. Lond. B 273: 2387-2394.  
Vahed, K. and G. Carron. 2008. Comparison of forced mating behaviour in four taxa of 
Anonconotus, the Alpine bushcricket. J Zool. 276: 313–321. 
Vahed, K. and F.S. Gilbert .1996. Differences across taxa in nuptial gift size correlate with 
differences in sperm number and ejaculate volume in bushcrickets (Orthoptera: 
Tettigoniidae). Proc. R. Soc. Lond. B 263: 1257-1265.  
Wedell, N. 1993. Spermatophore size in bushcrickets: comparative evidence for nuptial gifts 
as a sperm protection device. Evolution 47: 1203-1212. 
Wedell, N. 1998. Sperm protection and mate assessment in the bushcricket Coptaspis sp. 2. 
Anim. Behav. 56: 357-363. 
Willemse, F. and Heller, K.-G. 1992. Notes on the systematics of Greek species of 
Poecilimon Fisher, 1853 (Orthoptera: Phaneropterinae). Tijdschr. Entomol. 135: 299-
315. 
 
 
 
 
